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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The alumimium nitride sintered compact which the grain boundary phase containing either [ at 
least ] rare earth elements or alkaline earth metal is formed in the alumimium nitride crystalline structure, 
and is characterized by the overall diameter of a grain boundary phase being 1 micrometer or less. 
[Claim 2] The alumimium nitride sintered compact according to claim 1 characterized by the overall diameter 
of the pore by which it is placed between the alumimium nitride crystalline structures being 1 micrometer or 
less. 

[Claim 3] The alumimium nitride sintered compact according to claim 1 characterized by the content to one 
[ at least ] sintered compact of the rare earth elements which constitute a grain boundary phase, and 
alkaline earth metal being 1 - 7.5 % of the weight. . 

[Claim 4] Shaping cleaning of the mixture is carried out. the raw material which added either [ at least ] rare 
earth elements or an alkaline-earth-metal element as a grain boundary phase formation component to 
powder to alumimium nitride - After carrying out predetermined time heating sintering of the acquired Plastic 
solid at the sintering temperature of 1700-2000 degrees C The manufacture approach of the alumimium 
nitride sintered compact characterized by setting the cooling rate of the sintered compact which results by 
the temperature which the liquid phase formed at the time of sintering with the above-mentioned rare earth 
elements and/or an alkaline-earth-metal element solidifies from the above-mentioned sintering temperature 
as 1 00 degrees C [ or less ]/h. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an alumimium nitride sintered compact and its manufacture 
approach, and relates to the alumimium nitride sintered compact thermal conductivity excelled [ sintered 
compact ] in the heat dissipation property highly with high intensity, and its manufacture approach. 
[0002] 

[Description of the Prior Art] the ceramic sintered compact which be excellent in many properties , such as 
reinforcement , thermal resistance , corrosion resistance , abrasion resistance , and lightweight nature , as 
compared with the conventional metallic material be widely use as the cruel temperature which the 
conventional metallic material do not attain to , stress and the machine parts use under wear conditions , 
such as a semi-conductor , an electronic equipment ingredient , a member for engines , a charge of high 
speed cutting tool lumber , a nozzle , and a bearing , and a structure material and an accessories 
ingredient . 

[0003] Especially an alumimium nitride (AIN) sintered compact is an insulator which has high temperature 
conductivity, and the application is expanded as the heat sink and substrate of the semiconductor device 
integrated highly from having a coefficient of thermal expansion near silicon (Si). 
[0004] Conventionally, generally the above-mentioned alumimium nitride sintered compact is mass- 
produced by the following manufacture approach, namely, the alumimium nitride powder as a ceramic raw 
material - sintering acid, an organic binder, and the need -- responding - various additives, and a solvent 
and a dispersant - adding - a raw material - the raw material which prepared the mixture and was obtained 
- a mixture - roll diffusion bonding and a doctor blade method - fabricating - considering as the Plastic 
solid of the shape of the shape of sheet metal, and a sheet **** - a raw material - press forming of the 
mixture is carried out and the shape of a thick plate and a large-scale Plastic solid are formed. Next, in air or 
nitrogen-gas-atmosphere mind, the acquired Plastic solid is heated by 400-500 degrees C, cleaning 
processing is carried out, and abatement cleaning of the hydrocarbon component added as an organic 
binder is carried out from a Plastic solid. And by nitrogen-gas-atmosphere mind etc., the degreased Plastic 
solid is heated by high temperature, eburnation sintering is carried out, and an alumimium nitride sintered 
compact is formed. 

[0005] The above-mentioned sintering actuation arranges the box-like baking container 3 on the hearth 2 of 
the firing furnace 1 which stuck the internal insulation made from a graphite (graphite), as generally shown in 
drawin g 3 . After having heated where alumimium nitride Plastic solid 4 which one piece or plurality 
degreased is held in this baking container 3, and holding in predetermined sintering temperature of 1700- 
2000 degrees C for 4 to 8 hours, the power source for heating of a firing furnace 1 was turned OFF, furnace 
cooling of the sintered compact was carried out, and it was carried out. 

[0006] the above - alumimium nitride ~ a Plastic solid -- four - hold ~ maintenance - carrying out ~ baking 
-- a container -- three - a hearth - two - an elevated temperature - sintering - the time - a Plastic solid ~ 
reacting - a sintered compact - a property - falling ~ making - things - preventing - a sake - moreover - 
an impurity -- depending - a sintered compact - contamination -- preventing - a sake -- a Plastic solid - the 
same - an ingredient - it is - a high grade - alumimium nitride (AIN) - a sintered compact - boron nitride - 
(-- BN -) - a sintered compact - forming -- having . 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 4/12/07 
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[0007] It does not react with alumimium nitride Plastic solid 4 as mentioned above, but since heat capacity 
has held and sintered Plastic solid 4 in a large baking container, heat acts on each whole alumimium nitride 
Plastic solid 4 at homogeneity, and a homogeneous sintered compact with little unevenness is obtained. 
Moreover, impurities, such as carbon contained in the internal insulation of a firing furnace 1 , are intercepted 
by the baking container, and do not act on Plastic solid 4 directly at the time of baking, an irregular color and 
deformation occur in a sintered compact with these impurities, or it is prevented that the thermal conductivity 
of a sintered compact falls. The above-mentioned baking container 3 will not be used, a sintered compact 
front face will be remarkably damaged with the carbon steam and impurity of an excessive amount which 
were emitted from the internal insulation of a firing furnace 1 when alumimium nitride Plastic solid 4 was 
arranged and calcinated in the direct firing furnace 1 , and the deformation of the whole sintered compact will 
also become large, and the product yield will decrease rapidly. 

[0008] In the above-mentioned manufacture approach, when using the overly detailed raw material powder 
whose mean particle diameter is 0.3-micrometer or less extent as raw material AIN powder, a precise 
sintered compact also with a remarkable AIN powder independent is obtained. However, as a result of 
impurities', such as a lot of oxygen's adhering to a raw material powder front face etc., dissolving in an AIN 
crystal lattice at the time of sintering or generating multiple oxides, such as an aluminum-O-N compound 
which bars propagation of lattice vibration, the thermal conductivity of the AIN sintered compact which does 
not use sintering acid was low in comparison. 

[0009] the case where AIN powder with a mean particle diameter of 0.5 micrometers or more is used as raw 
material powder on the other hand - the raw material powder - if independent, since the degree of sintering 
was not good, in addition to hot pressing, it is difficult to obtain a sintered compact precise assistant additive- 
free, and there was a fault with low mass production nature. Then, when it is going to mass-produce a 
sintered compact efficiently with an ordinary pressure sintering process, in order to prevent that the 
eburnation of a sintered compact and the impurity oxygen in AIN raw material powder dissolve into an AIN 
crystal grain child, generally adding alkaline-earth-metal oxides, such as rare earth oxides, such as oxidation 
ITTOURIMU (Y2 03), and a calcium oxide, etc. is performed as sintering acid. 

[0010] These sintering acid reacts with the impurity oxygen contained in AIN raw material powder. An yttrium 
aluminum garnet (YAG, and 3Y2 03 and Saluminum 203), While forming the liquid phase which consists of 
a yttria-alumina compound (YAL, and Y2 03 and aluminum 203), yttria-alumina-metallic compounds (YAM, 
and 2Y2 03 and aluminum 203), etc. and attaining the eburnation of a sintered compact This impurity 
oxygen is fixed as a grain boundary phase, and it is thought that high temperature conductivity-ization is also 
attained. Moreover, it is thought that it solidifies in the grain boundary section of AIN crystal grain as 
glassiness or a crystalline substance, a grain boundary phase is formed in it, this grain boundary phase 
makes it combine AIN crystal grain mutually firmly, and these liquid phase raises the reinforcement of the 
whole AIN sintered compact to it after sintering. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the conventional manufacture approach, the 
reinforcement of a sintered compact was insufficient, when the mean particle diameter of raw material 
powder, the class of sintering acid and an addition, cleaning sintering conditions, etc. were managed strictly, 
the product yield did not fall, or predetermined thermal conductivity was not obtained, but the outstanding 
heat dissipation property which is the maximum utilization property of AIN was spoiled in many cases. 
[0012] It is made in order that this invention may solve the above-mentioned trouble, and it aims at offering 
the alumimium nitride sintered compact thermal conductivity is high and the heat dissipation property 
excelled [ sintered compact ] in high intensity, and its manufacture approach. 
[0013] 

[Means for Solving the Problem] Invention-in-this-application persons tried to solve the cause that the 
reinforcement and the thermal conductivity of a sintered compact fall first, by experiment in order to attain 
the above-mentioned object. That is, various presentations of the class of the sintering acid added to raw 
material alumimium nitride powder or additive and an addition, the amount of residuals of an impurity, 
shaping sintering conditions, and a sintered compact etc. were changed, and experiment examination was 
advanced about the effect and relation which they exert on a sintered compact property, and knowledge was 
acquired as shown below. 
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[0014] That is, this invention persons traced that the size of the cooling rate of the sintered compact 
immediately after the completion of heating sintering actuation had big effect on the quality characteristic of 
the sintered compact manufactured eventually. 

[0015] That is, in the conventional manufacture approach, although there be a difference according to the 
format of a firing furnace since the power source for heating of a firing furnace be set to OFF and furnace 
cooling of the sintered compact be carried out after carry out fixed time amount heating maintenance of the 
Piasiic soiid at predetermined sintering temperature and carry out eburnation sintering, it be checked that it 
be the big cause by which the cooling rate of a sintered compact serve as about per hour 400-800 degrees 
C and a very big value, and the alumimium nitride crystalline structure of a sintered compact become 
coarse. It is a diameter Db as it is shown in drawing 2 , when the fracture surface of a sintered compact is 
observed with X diffraction drawing, a scanning electron microscope photograph, etc. The big and rough 
oxide grain boundary phase 5 and big and rough diameter Dp which are about 5-10 micrometers It became 
clear that much big and rough pores 6 which are about 50-100 micrometers were formed in the grain 
boundary section of the AIN crystal grain 7. Y2 03 which added these grain boundary phases 5 as sintering 
acid etc. - at the time of cooling, the liquid phase (component: YAG, YAL, YAM, etc.) which the rare earth 
compound generated in response to the time of sintering with the aluminum oxide of an alumimium nitride 
raw material powder front face carries out condensation segregation, and is formed. Moreover, it became 
clear that the pore 6 whose liquid phase was lost is formed around the big and rough grain boundary phase 
5, pore 6 serves as the non-sintered section while both the above-mentioned grain boundary phase 5 and 
the pore 6 act as resistance which bars heat conduction of an alumimium nitride sintered compact, the 
bonding strength between AIN crystal grain 7 fell, and the reinforcement as the whole sintered compact fell. 
[0016] On the other hand, the amount of energization to the heating apparatus of a firing furnace was 
controlled, and it gazed at the crystalline structure of the sintered compact which set up lower than the 
cooling rate by the conventional furnace cooling the cooling rate of the sintered compact immediately after 
sintering, and was obtained, and the various properties of a sintered compact were measured. 
Consequently, as shown in drawing 1 , all are the diameters Db of grain boundary phase 5a of the 
alumimium nitride crystalline structure. It is small, there is no condensation segregation of the liquid phase, 
and the crystalline structure from which the detailed grain boundary phase was distributed over homogeneity 
was obtained. Moreover, it is a diameter Dp also about pore 6a. It was small, the organization for which 
condensation has little homogeneity distribution was obtained, and the AIN sintered compact equipped with 
high thermal conductivity and high intensity was obtained. 

[0017] This invention is completed based on the above-mentioned knowledge. Namely, the manufacture 
approach of the ceramic sintered compact concerning this invention Shaping cleaning of the mixture is 
carried out. the raw material which added either [ at least ] rare earth elements or an alkaline-earth-metal 
element as a grain boundary phase formation component to powder to alumimium nitride - After carrying 
out predetermined time heating sintering of the acquired Plastic solid at the sintering temperature of 1700- 
2000 degrees C It is characterized by setting the cooling rate of the sintered compact which results by the 
temperature which the liquid phase formed at the time of sintering with the above-mentioned rare earth 
elements and/or an alkaline-earth-metal element solidifies from the above-mentioned sintering temperature 
as 1 00 degrees C [ or less ]/h. 

[0018] The grain boundary phase containing either [ at least ] rare earth elements or alkaline earth metal is 
formed in the alumimium nitride crystalline structure, and the alumimium nitride sintered compact 
furthermore applied to this invention is characterized by the overall diameter of a grain boundary phase 
being 1 micrometer or less. 

[0019] Moreover, the overall diameter of the pore by which it is placed between the alumimium nitride 
crystalline structures is good to set it as 1 micrometer or less. 

[0020] The content to one [ at least ] sintered compact of the rare earth elements which furthermore 
constitute a grain boundary phase, and alkaline earth metal is good to set up to 1 - 7.5% of the weight. 
[0021] It is used in this invention approach, and as alumimium nitride (AIN) powder used as the principal 
component of a sintered compact, an impurity oxygen content is preferably controlled to 3 or less % of the 
weight 7 or less % of the weight in consideration of a degree of sintering and thermal conductivity, and mean 
particle diameter uses preferably about 0.05-5 micrometers of things 3 micrometers or less. 
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[0022] Rare earth elements and alkaline earth metal are added by alumimium nitride raw material powder as 
sintering acid. As an example of sintering acid, the oxide of rare earth elements (Y, La, Sc, Pr, Ce, Nd, Dy, 
Gd, etc.), a nitride, the oxide of alkaline earth metal (calcium, Ba, Sr, etc.), or the matter (carbonate etc.) that 
serve as these compounds by sintering actuation are independent, or it is used by two or more sorts, mixing, 
and especially yttrium oxide (Y2 03) and a calcium oxide (CaO) are desirable. These sintering acid reacts 
with the aluminum oxide phase of the raw material powder front face of alumimium nitride, the liquid phase 
of muiiipie oxides (aluminum 5Y3 012, AIY03, aluminum 2Y409, etc.) is formed, and this liquid phase 
brings about the densification (eburnation) of a sintered compact. For example, Y2 03 When it uses as 
sintering acid, an ulmin acid yttrium generates and it is thought that liquid phase sintering advances. If these 
sintering acid is added and ordinary pressure sintering is carried out, not only the improvement in a degree 
of sintering (eburnation) but thermal conductivity can improve. That is, the impurity oxygen which was 
dissolving in AIN at the time of sintering is Y2 03. In order to react and to segregate as an oxide phase of 
the grain boundary, a sintered compact with few lattice defects is obtained, and thermal conductivity 
improves. 

[0023] The addition of the above-mentioned sintering acid is adjusted in 1 - 7.5% of the weight of the range. 
When an addition is less than 1 % of the weight, the improvement effect of a degree of sintering is not fully 
demonstrated, eburnation of the sintered compact is not carried out, the sintered compact of low strength is 
formed, or oxygen dissolves during an AIN crystal, and the sintered compact which has high thermal 
conductivity cannot be formed. On the other hand, if an addition turns into an excess amount exceeding 
7.5wt(s)%, the grain boundary phase of an excess amount remains in a sintered compact, or since the 
volume of the grain boundary phase removed by heat treatment is large, a hole (pore) will remain into a 
sintered compact, contraction will increase, and it will become easy to produce deformation. 
[0024] Since the grain boundary phase formed in the alumimium nitride crystalline structure and the 
-magnitude of pore influence greatly the heat-conducting characteristic and strength property of a sintered 
compact, while the overall diameter of a grain boundary phase is set as 1 micrometer or less in the sintered 
compact concerning this invention, the overall diameter of pore is set as 1 micrometer or less. If the 
condensation segregation of the liquid phase becomes remarkable so that the overall diameter of a grain 
boundary phase may exceed 1 micrometer, a big and rough grain boundary phase will serve as hindrance of 
heat conduction, and will reduce the thermal conductivity of a sintered compact at the same time the binding 
action by the liquid phase between AIN crystal grain children falls and it becomes easy for the reinforcement 
as the whole sintered compact to fall. 

[0025] If it becomes big and rough so that the overall diameter may exceed 1 micrometer similarly about 
pore, while thermal resistance will become high and the thermal conductivity of a sintered compact will fall 
on the other hand, lowering of a sintered compact on the strength becomes remarkable. 
[0026] In order to set to 1 micrometer or less the overall diameter of the grain boundary phase formed in the 
alumimium nitride crystalline structure as mentioned above and to set the overall diameter of pore to 1 
micrometer or less, it is required to adjust 100 degrees C [ or less ]/h of cooling rates of the sintered 
compact immediately after the completion of sintering actuation. When the above-mentioned cooling rate is 
set up so that it may exceed 100 degrees C/h, it will be easy to carry out condensation segregation of the 
liquid phase generated to the sintered compact at the grain boundary section, and a big and rough grain 
boundary phase and pore will be formed. 

[0027] Even temperature (liquid phase congealing point) until the liquid phase produced by the reaction of 
the aforementioned sintering acid congeals from predetermined sintering temperature (1700-2000 degrees 
C) is enough as the temperature requirement which adjusts the above-mentioned cooling rate. The liquid 
phase congealing point at the time of using the above sintering acid is about 1650-1500 degrees C of 
outlines. In this way, by controlling the cooling rate of a sintered compact until it results [ from sintering 
temperature ] in the liquid phase congealing point at least at 100 degrees C [ or less ]/h, a detailed grain 
boundary phase is distributed over the perimeter of AIN crystal grain at homogeneity, and a sintered 
compact with little formation of pore is obtained. 

[0028] Next, the outline process in the case of manufacturing the above-mentioned alumimium nitride 
sintered compact is explained, namely, alumimium nitride - required additives, such as sintering acid of the 
specified quantity, and an organic binder, - adding - a raw material - the raw material which prepared the 
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mixture and then was obtained - a mixture is fabricated and the Plastic solid of a predetermined 
configuration is acquired, a raw material -- as a method of fabricating a mixture, a general-purpose die-press 
method, the hydrostatic-pressure pressing method or a doctor blade method, a sheet forming method like 
roll diffusion bonding, etc. are applicable. 

[0029] To the above-mentioned shaping actuation, succeedingly, a Plastic solid is heated at the temperature 
of 400-500 degrees C in a non-oxidizing atmosphere, for example, nitrogen-gas-atmosphere mind, for 1 to 2 
hours, and the organic binder added beforehand is fully removed. 

[0030] Next, the Plastic solid by which cleaning processing was carried out is held in a baking container, a 
laminating is carried out into a firing furnace multistage, and two or more Plastic solids in this arrangement 
condition are put in block, and are sintered at predetermined temperature. By non-oxidizing atmospheres, 
such as nitrogen gas, sintering actuation heats a Plastic solid in temperature of 1700-2000 degrees C for 
about 2 to 10 hours, and is carried out. A sintered atmosphere is performed by the reducing atmosphere 
containing nitrogen gas or nitrogen gas. As reducibility gas, it is H2. Gas and CO gas may be used. In 
addition, sintering may be performed in the ambient atmosphere containing a vacuum (few reducing 
atmosphere is included), reduced pressure, application of pressure, and ordinary pressure. Since there is a 
possibility that the vapor pressure of the AIN in a firing furnace itself may become high, and eburnation may 
become difficult when it calcinates by high temperature from 2000 degrees C while it will be hard to obtain a 
precise sintered compact although it changes with the particle size of raw material powder, and amounts of 
content oxygen if sintering temperature calcinates in the state of less than 1750 degrees C and low 
temperature, sintering temperature is set as the above-mentioned range. 

[0031] Also in order to obtain a precise sintered compact in the above-mentioned sintering actuation, and 
also in order to raise the thermal conductivity of a sintered compact, a certain amount of sintering acid needs 
to be added, however, sintering acid - AIN and impurity oxygen - reacting - aluminum 5Y3 - 012, AIY03, 
and aluminum 2Y409 etc. - an oxide is formed and it deposits in a grain boundary phase. It is checked that 
the oxide of these grain boundary phase has the operation which bars heat conduction. Therefore, it is 
necessary to manage the addition of sintering acid strictly so that the grain boundary phase of an excessive 
amount may not be formed. 

[0032] Each alumimium nitride sintered compact manufactured by the above-mentioned process has the 
thermal conductivity near 200 w/m-k (25 degrees C) very high as the polycrystalline substance, and is 
excellent also in mechanical properties, such as flexural strength. 
[0033] 

[Function] According to the alumimium nitride sintered compact concerning the above-mentioned 
configuration, and its manufacture approach, since the cooling rate of the sintered compact immediately 
after the completion of sintering processing is small set up with 100 degrees C [ or less ]/h, unlike the case 
where forced cooling like furnace cooling is carried out, there are few condensation segregations of the 
liquid phase generated at the time of sintering, and the crystalline structure from which the detailed grain 
boundary phase was distributed over homogeneity is obtained. Moreover, it can be made to decrease while 
the pore formed in the crystalline structure is also miniaturized. Therefore, it is rare for heat transfer and 
eburnation to be checked by a big and rough grain boundary phase and pore, and the alumimium nitride 
sintered compact which has high thermal conductivity with high intensity is obtained. 
[0034] 

[Example] Next, the effectiveness by the alumimium nitride sintered compact applied to this invention with 
reference to the following example and its manufacture approach is explained more concretely. 
[0035] after containing oxygen 1.0% of the weight as one to example 3 impurity, adding Y2 03 (oxidization 
yttrium) as sintering acid 5% of the weight to alumimium nitride powder with a mean particle diameter of 1 .5 
micrometers and carrying out wet blending in ethyl alcohol for 30 hours - drying -- raw material powder - 
the mixture was prepared, next, the raw material powder dried and obtained - a mixture - the inside of the 
molding die of a press-forming machine - being filled up -- 1200kg/cm2 It pressed with welding pressure 
and many Plastic solids of a disc-like heat sink were prepared, each Plastic solid was succeedingly heated 
at the temperature of 375 degrees C in air for 2 hours, and cleaning processing was carried out. 
[0036] Next, as shown in drawing 3 , it holds at a time collectively two or more two Plastic solids which 
carried out cleaning processing at said process in the baking container 3 made from a high grade AIN, and it 
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is N2 about these four baking containers 3. Laminating arrangement was carried out in two steps into the 
firing furnace which enclosed gas. And the temperature in a firing furnace 1 is held in the condition of having 
raised to 1815 degrees C for 4 hours. The cooling rate of the sintered compact which can be set by the time 
it decreases the amount of energization to the heating apparatus attached to the firing furnace and 
whenever [ firing furnace internal temperature ] descends to 1500 degrees C, after carrying out eburnation 
sintering, respectively 100 degrees C/hr (example 1), It adjusted and the sintered compact was cooled so 
that it might be set to 50 degrees C/hr (example 2) and 25 degrees C/hr (example 3). Consequently, it 
prepared at a time eight AIN ceramic sintered compacts concerning the examples 1-3 which are 3.0mm in 
the diameter of 100mm, and thickness, respectively. 

[0037] The heating apparatus power source was turned OFF immediately after example of comparison 1 
one side, and the completion of eburnation sintering, and the AIN sintered compact concerning the example 
1 of a comparison which carries out sintering processing on the same conditions as an example 1 , and has 
the same dimension was prepared except the point which cooled the sintered compact with the cooling rate 
(about 500 degrees C/hr) by the conventional furnace cooling. 

[0038] The AIN sintered compact concerning the example 2 of a comparison which carries out sintering 
processing on the same conditions as an example 1 , and has the same dimension was prepared except 
having set the cooling rate of the example 2 of a comparison, and the sintered compact immediately after 
the completion of eburnation sintering as 250 degrees C/hr and fault size. 

[0039] And in order to evaluate the property of each alumimium nitride sintered compact concerning the 
examples 1-3 and the examples 1-2 of a comparison which were acquired, while measuring the overall 
diameter of a grain boundary phase, and the overall diameter of pore by analyzing each sintered compact 
surface section by the X-ray **** method, and observing the fracture surface of each sintered compact with a 
scanning electron microscope further, the existence of condensation of the grain boundary phase in the 
alumimium nitride crystalline structure and the existence of condensation of pore were observed. 
Furthermore the thermal conductivity of each sintered compact and the average of flexural strength were 
measured, and the result shown in the following table 1 right column was obtained 
[0040] 
[A table 1] 
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[0041] Since it compared with the examples 1-2 of a comparison and the cooling rate of the sintered 
compact immediately after the completion of eburnation sintering was set up in the alumimium nitride 
sintered compact concerning examples 1-3 lower than a conventional method so that clearly from the result 
shown in a table 1, into the crystalline structure, there were few condensation segregations of the liquid 
phase, and condensation of pore did not have them, either. When microscope observation is carried out, as 
each crystalline structure shows drawing 1 , it is the overall diameter Db of grain boundary phase 5a. It is 
small and is [ less than 1 micrometer and ] the overall diameter Dp of pore 6a. It was as minute as less than 
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1 micrometer. And since a detailed grain boundary phase was the crystalline structure distributed over 
homogeneity, the high sintered compact of the heat dissipation nature which has high temperature 
conductivity by high density (high intensity) was obtained. 

[0042] when the cooling rate of a sintered compact is greatly set up like the examples 1 and 2 of a 
comparison on the other hand and it cools rapidly, it is shown in drawing 2 - as - overall diameter Db the 
big and rough grain boundary phase 5 which is set to 15 micrometers -- formation - moreover, overall 
diameter Dp 4 micrometers and the big pore 6 were observed by every place, the degree of sintering fell, 
and reinforcement and thermal conductivity also fell. 
[0043] 

[Effect of the Invention] According to the alumimium nitride sintered compact applied to this invention above 
as explanation, and its manufacture approach, since the cooling rate of the sintered compact immediately 
after the completion of sintering processing is small set up with 100 degrees C [ or less ]/h, unlike the case 
where forced cooling like furnace cooling is carried out, there are few condensation segregations of the 
liquid phase generated at the time of sintering, and the crystalline structure from which the detailed grain 
boundary phase was distributed over homogeneity is obtained. Moreover, it can be made to decrease while 
the pore formed in the crystalline structure is also miniaturized. Therefore, it is rare for heat transfer and 
eburnation to be checked by a big and rough grain boundary phase and pore, and the alumimium nitride 
sintered compact which has high thermal conductivity with high intensity is obtained. 



[Translation done.] 
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